
Date: September 9, 2015
Presenter:  David M. Treshansky
Email Address:  david.treshansky@dau.mil

Earned Value Management Metrics 
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Objectives
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• Part One (1300 – 1400)

• Review Top Level Earned Value Management 
(EVM) Policy and Implementation Guidance

• Discuss How to Calculate and Interpret 
Common EVM Metrics

• Part Two (1415 – 1515, Ms. Dana Stewart)

• Classroom #2

• Discuss Using EVM Metrics in Writing 
Reclamas 



Purpose of Earned Value Management (EVM)

• Identification of Performance Trends

• Early indications of Programmatic Issues

• Forecast Estimates at Completion (EAC)

• PPBE – Update Funding Plans
• Basis of Contractor Management Actions to influence 

future cost and schedule performance
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Policies:

OMB Circular A-11, part 7

DODI 5000.02

EVM Standard: EIA Standard 748



DoDI 5000.02 EVM Policy Guidance

Required for Contracts > $20M 
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Cost Reimbursement & Incentive Contracts

(EVM on FFP*, LOE, T&M, and short Contracts 

Discouraged)

0

Contract Type

Contract Value 
(Then-Year $M)

EVM System 

Requirements

EVM Data 

Requirements

Acquisition 

Funding

N
o
 M

a
n
d
a
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ry
 R

e
q
u
ir
e
m

e
n
ts

$20M $50M

Compliance with EIA 748 

Formal EVMS validation 

not required 

Integrated Program 

Management Report (IPMR) 
(Tailored) 

Dollar thresholds are the same for all budget appropriation 

categories.  

Risk 

Based 
Decision

* Format 6 may be required on FFP

Integrated Program 

Management Report (IPMR) 

(All 7 Formats) 

Compliance with EIA 748 

Formal EVMS validation 

required 



Hot Off the Presses! - Recent Changes in Policy
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EARNED VALUE INDEPENDENT VARIABLES

Variable

BCWS Budgeted Cost of 

Work Scheduled

Time phased estimated value of 

planned work through any given 
WBS level and time period

Planning

Baseline -- PMB

BCWP
Budgeted Cost of 

Work Performed

Time phased estimated value of 

completed work through any 
given level and time period

Work Accomplishment

Earned Value

ACWP
Actual Cost of 

Work Performed

Time phased costs incurred for 

completed work through any 
given level and time period

Expenditures 

“Actuals are Actuals”

BAC
Budget at 

Completion

Total estimated value for all work 

planned through any given level
Authorized Work

EAC Estimate at 

Completion

Independent cost estimate to 

complete all work planned 
through any given level

Contractor’s LRE

Forecast Cost

Acronym Definition Meaning
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Management Reserve

Total Allocated Budget

ACWP

(Spent)

BCWP

(Complete)

BCWS

(Plan)

$

Time
Now

Completion 
Date

Schedule Variance

Cost Variance

P
R
O
J
E
C
T
E
D

S
L
I
P
P
A
G
E

Over

Budget

EAC

Program

at a Glance

Performance Measurement 
Baseline (PMB)
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 Variances

 Cost and Schedule, Dollars and %

 Variances At Completion

 Trends

 Performance Indices

 % Scheduled – % Spent – % Complete

 Cost Performance Index (CPI)

 Schedule Performance Index (SPI)

 To Complete Performance Index (TCPI)

 Estimates at Complete

 Tests of Reasonableness

Earned Value Metrics

Data is organized by WBS and by Organization; 

Current Month and Cumulative Data 8



CV, SV & VAC EARNED VALUE METRICS

SV Schedule 

Variance
SV = BCWP - BCWS

Difference between 

Work Accomplished 

and Work Scheduled

CV
Cost 

Variance
CV = BCWP - ACWP

Difference between 

Planned Cost and 

Actual Costs

VAC Variance at 

Complete
VAC = BAC - EAC

Difference between the 

Total Budget and the 

Contractor’s Estimate to 

Complete the Work

MetricAcronym Definition Meaning

Positive is Favorable, Negative is Unfavorable.
9



% SCHED, COMPLETE, & SPENT EARNED VALUE METRICS

% Scheduled =
BCWSCum

BAC

Percentage of 

Work Scheduled 

to be Completed

% Complete =
BCWPCum

BAC

Percentage of 

Work Actually 

Completed

% Spent =
ACWPCum

BAC

Percentage of 

Budget Spent

MetricAcronym Definition Meaning

X 100

X 100

X 100
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CPI, SPI & TCPI EARNED VALUE METRICS

SPI
Schedule 

Performance 

Index

SPI =
BCWP

BCWS

Work 

Accomplishment 

Efficiency Factor

CPI

Cost 

Performance

Index
CPI =

BCWP

ACWP

Cost 

Efficiency 

Factor

TCPI
To Complete 

Performance 

Index

TCPI =
BAC - BCWP

EAC - ACWP

Required 

Future Cost 

Efficiency

MetricAcronym Definition Meaning

< .95 is Favorable, < .95 is Unfavorable.
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EVM Metrics 

Example
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Example -- Without Earned Value

 Contract:   4 Miles of Railroad Track in 4 Mos for $4K

 Status:       After 3 Mos Only $2K Spent of $3K Planned

 Question:  How are You Doing and How Do You Know?

Labor

$1K

Planned Work $3K Actual Costs $2K

Material

$1K

Month 1 @ $1K

Month 1 @ $1K

Month 1 @ $1K 13



Performance Measurement Baseline 
(PMB)
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Step 1 – Define all work scope

Step 2 – Schedule the work, and identify interrelationships

Step 3 – Allocate a budget (resources) to each task

$1K
$1K

$1K
$1K

Now we’re ready to measure progress against the 

baseline.



Example -- With Earned Value

 Contract:  4 Miles of Railroad Track in 4 Mos for $4K

 Status:      After 3 Mos Only 1 Mile of Track is 

Complete yet $2M Spent

 Question:  What Would You Tell the PM?

Labor

$1K

Material

$1K

Schedule Variance

$1K-$3K = ($2K)

66% Behind

Cost Variance

$1K-$2K=($1K)

100% Overrun

Planned Work $3K Earned Value $1K Actual Costs $2K

BCWS BCWP ACWP

15
EV Data is the Smoking Gun, so what happened?



Control Account:  Lay RR Track Mile #1
Work Package Plan

-- Details for Control Account

-- Identify Critical Path

-- Schedule Drivers and Risk Areas?

-- What is causing delay?  

-- Will additional resources be needed?

-- What is the Future impact? 16



Benefits of Earned Value

Estimate at Completion (EAC) Is:

$8K and 8 Months Late!

EVM Metrics

Planned $3K to date   BCWS

Earned $1K BCWP
Actual $2K ACWP

Total Budget $4K        BAC

SV = ($2K) SPI = 0.33

CV = ($1K) CPI = 0.50
TCPI = 150%  (Efficiency Needed)

% Planned     = 75%
% Completed = 25%
% Spent    = 50%

$
 K

 

1         2         3         4          5         6         7         8         9        10       11       12

BCWP

ACWP
BCWS

+8 Month Schedule Slip

8

7

6

5

4

3

2

1

TIME-Months

T
IM

E
 N

O
W EAC $8K

Cost
Increase +$4K

BAC

sv
cv
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Estimates at Complete

• Compute the EAC (Equation)

• Determine the TCPI
– Compare to the CPICUM

– TCPI EAC Reasonableness Metric

• Compute an independent EAC range from selected 
CPR data to compare with the reported contractor 
EACs

– EAC(CPI CUM) (OSD Floor)

– EAC(CPI x SPI) (OSD Ceiling)

– Floor / Ceiling Reasonableness Metric

18



EAC RESEARCH & TYPES

• Three recurring themes in EVM Research

– Program managers are optimists

– Program Performance doesn’t improve with time 

– EVM indexed based EACs can provide insight into 

a range for the cost at completion

• Three categories of EACs

– Risk-based EACs – Forward Looking

– Regression Analyses of curvilinear cost growth 

– EVM Performance Factor based EACs

Risk-based EACs look forward rather than back by computing a most likely cost by applying 

probabilities of best and worst-case outcomes. Regression-based methods use complex 

regression analysis to model curvilinear cumulative cost growth. Research done in the mid 

1990s, by Dr. Christensen of the Air Force Institute of Technology, found that regression-based 

methods were no better than EVM index-based formulas. 

19
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EAC Realism #1

• Common Performance Factor Methods

• TCPI = To Complete Performance Index Efficiency Necessary To Complete –
Either On Budget (BAC) Or On The (EAC).

• TCPI (BAC) =  Work Remaining /  Cost Remaining 

• TCPI (BAC) =  ($4k - $1K)      /  ($4k - $2K)       = $3K / $2K = 150%

• Compare CPI & TCPI to Assess Realism Of Future Performance – “Reality 
Check #1”

– TCPI = 150% while CPI = 50%

– They are earning $0.50 on the dollar spent, and their performance will have to 
improve to earning $1.50 per dollar spent for the remainder of the contract.

TCPI (BAC) =   Work Remaining =    BAC – BCWP  

Cost Remaining                 BAC - ACWP

If TCPI > CPI by .05, Then Question EAC

If TCPI >or< CPI by .10 Then OSD TW tripped



THE EVM EAC EQUATION

EAC = ACWP +
BAC - BCWP

Performance Factor

The Simple Formula

Estimate at

Completion =
Money already

spent on project +
Money you will spend

to complete project

The earned value EAC formula is based on the simple concept that the estimate at completion is equal to the amount of 

money already spent on the contract plus the amount of money it will take to complete the contract. Translating this into 
the language of earned value; money already spent is ACWP, and money needed to complete the contract is based on 

budget cost of work remaining or BCWR divided by a performance factor. 

Budget Cost of Work Remaining (BCWR)

Performance Factor
EAC =  ACWP + 

21



PERFORMANCE FACTORS

Single Index
• CPI cum

• CPI cur 

• CPI 3 mth

• CPI 6 mth

• SPI cum

• SPI cur

• Performance 

Factor

Composite

• (CPI cum • SPI cum )

• MICOM - (CPI 6mth • SPI cum)

Weighted
• (.8 • CPI cum ) + (.2 • SPI cum)

• (.4 • CPI factory) + (.4 • CPI test) + (.2 • CPI quality)

The cost performance index and the schedule performance index are the primary EV metrics associated 

with EAC performance factors. Performance factors take one of three forms: 1) the single index 
performance; 2) the composite index; and  3) the weighted index performance factor. An EAC range is 

established by applying different performance factors to the EAC equation. 

EAC = ACWP +
BCWR

Performance Factor

BAC - BCWP

22



Pop I Smith

VERIFYING THE CONTRACTOR’S EAC IS REASONABLE

23



Pop I Smith

EA

C

EAC =  ACWP + 
BAC - BCWP 

Performance Factor

10064.7

11346.3
SPI =

BCWP

BCWS
=  = 0.89= 0.92

10064.7

10887.6
CPI =

BCWP

ACWP
=

BCWS BCWP ACWP

PMB BAC

BAC

EAC Ceiling

EAC =  ACWP + 
BAC - BCWP 

CPIcum X SPIcum

EAC =  ACWP + 
BAC - BCWP

CPI cum

EAC Floor

COMPUTING AN EVM EAC RANGE FOR THE CONTRACT

24



Pop I Smith

EA

C

EAC =  ACWP + 
BAC - BCWP 

Performance Factor

10064.7

11346.3
SPI =

BCWP

BCWS
=  = 0.89= 0.92

10064.7

10887.6
CPI =

BCWP

ACWP
=

64711.5 - 10064.7

0.92
= 70,002.4K

0.92
= 77,529.8 K

X  0.89

63439.2 – 10064.7

63378.7 – 10887.6
= 1.017

= 10887.6 +
64711.5 - 10064.7

= 10887.6 +

TCPI =
BAC - BCWP

EAC - ACWP
=

BCWS BCWP ACWP

PMB BAC

BAC

EAC Ceiling

EAC =  ACWP + 
BAC - BCWP 

CPIcum X SPIcum

EAC =  ACWP + 
BAC - BCWP

CPI cum

EAC Floor

COMPUTING AN EVM EAC RANGE FOR THE CONTRACT

EVM
EAC Range
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Pop I Smith

EA

C

EAC =  ACWP + 
BAC - BCWP 

Performance Factor

10064.7

11346.3
SPI =

BCWP

BCWS
=  = 0.89= 0.92

10064.7

10887.6
CPI =

BCWP

ACWP
=

64711.5 - 10064.7

0.92
= 70,002.4K

0.92
= 77,529.8 K

X  0.89

63439.2 – 10064.7

63378.7 – 10887.6
= 1.017

= 10887.6 +
64711.5 - 10064.7

= 10887.6 +
• EAC of 63,378.7 

K less than EVM 

EAC Range

TCPI =
BAC - BCWP

EAC - ACWP
=

• TCPI = 1.017 > 

(0.92 +0.05)

Contractor EAC is 

Optimistic

BCWS BCWP ACWP

PMB BAC

BAC

EAC Ceiling

EAC =  ACWP + 
BAC - BCWP 

CPIcum X SPIcum

EAC =  ACWP + 
BAC - BCWP

CPI cum

EAC Floor

COMPUTING AN EVM EAC RANGE FOR THE CONTRACT

EVM
EAC Range

26
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EAC Realism #2

• Compute the EAC using the Performance Factor of CPICUM (Floor)

• Compute the EAC using the Performance Factor of CPICUM X SPICUM (Ceiling)

• Compare the Contractor’s EAC to Both the Floor and Ceiling EACs to Assess 
Realism of the Forecasted EAC – “Reality Check #2”

Ceiling

Floor

Reasonable

Unreasonable

Unreasonable



Trip Wire Metrics

28



• Primary Trip Wire Metrics

1. - System Indicator – EVM System Certification 

2. - Integrated Baseline Development Indictor – IBR within 6 months of contract 
award; cost, schedule, & technical risk identified and quantified at IBR 

• Secondary Trip Wire Metrics

1. - CPI and SPI – cum index < .95

2. - Task Hit % – shows % of tasks completed on or ahead of baseline date; 

Current index < .95

3. - Baseline Execution Index (BEI) = # baseline tasks actually completed/ # 
baseline tasks scheduled for completion; cum index < .95 

4. - Critical Path Length Index (CPLI) of PMB = (Remaining critical path duration + 
float duration (to baseline finish) )/Remaining critical path duration; cum index < .95 

5. - To Complete Performance Index (TCPI) = Work Remaining/Cost Remaining; 

CPI to TCPI delta of  > 10%

6. - PMB Revisions – compared to monthly PMB value; delta of  > 5%

7. - Contract Mods – compared to original base value; delta of  > 10%

TRIP WIRE METRICS

29



Recent EVM Events and Future plans

• IPMR Implementation guide

• DODI 5000.02 Update

• EVMS Interpretation Guide

• BBPi 3.0

• Proposed EVM DFARS Clause Changes

– EVM Implementation remains at $20M or greater

– EVMS Validation AND Surveillance not required until

greater than $100M

30



EVM Training and Analysis Resources

 DAU - Defense Acquisition University

 Expert Advice and Tailored Workshops (your project)

 Gold Card - Summary of EVM Techniques

 Continuous Learning Modules

 EVM Community of Practice

 Acquisition Community Connection: http://acc.dau.mil/evm

 OSD – Program Assessment & Root cause Analysis (PARCA)

 DCMA - Defense Contract Management Agency

 Onsite contractor Surveillance & Expertise

 Control Account Manager (CAM) Interviews

 Verification of Policy Compliance

 wInsight – EVM Data Analysis Tool

 Schedule Analysis Tools – Critical Path

EVM Homepage: http://www.acq.osd.mil/pm/ 31

 EVM Training

 IMS Training and 

Workshops

 IBR Training and 

Workshops

 Getting EVM into the 

RFP and onto the 

Contract

http://acc.dau.mil/evm


Questions
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Back ups
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PERFORMANCE & FORECAST

COST & SCHEDULE DRIVERS

CUM PERFORMANCE INDICES

($M) Cost Price

Target 18.8 20.4

Ktr LRE 18.8 20.4

PM EAC 18.8 20.4

CAD EAC 18.8 20.4

Overrun --- ---

Work Scheduled 44%

Work Completed 42%

Funds Expended 31%

TCPI (BAC) .77

CPI SPI CV SV

1.24 .96 $1,423K ($267K)

December 03 was month 8 of a 19 month CPFF baseline (Nov 04).  Contract award 

was  XXXX.

Schedule Drivers:  

Launcher Development                                         ($116K)

System Tests ($70K)

Cost Drivers:   

Fire Control System $203K

Product Assurance/Test Management $172K

General & Administrative $168K

System Tests $162K

LMI, Prov, PHS&T, Life Cycle $133K

Softw are FQT $106K

0.60

0.70

0.80

0.90

1.00

1.10

1.20

1.30

1.40

Jul-03 Aug-03 Sep-03 Oct-03 Nov-03 Dec-03

CUM SPI

CUM CPI

S-CURVE ($M)

0.0

1.0

2.0

3.0

4.0

5.0

6.0

7.0

8.0

Jul-03 Aug-03 Sep-03 Oct-03 Nov-03 Dec-03

C U M  B C W S  ( $ M )

C U M  B C W P  ( $ M )

C U M  A C W P  ( $ M )

18.8
EAC

Cost Performance Status as of

31 Aug 08 PEO Chart - SAMPLE



CUMULATIVE VARIANCE FROM INCEPTION

(in Dollars)

-10% -5% 0% 5% 10%



EVM RELATED DATA ITEM 

DESCRIPTIONS (DIDS)
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Contract Performance Report - DI-MGMT-

81466A

Integrated Master Schedule – DI-MGMT-

81650

Consolidated for     
implementation on 

solicitations issued after
July 1, 2012

Integrated Program 
Management Report 

(IPMR)
DI-MGMT-81861



IPMR Formats

 Format 1 – Work Breakdown Structure (WBS)

 Format 2 – Organizational Breakdown Structure (OBS)

 Format 3 – Baseline Data

 Format 4 – Manpower Data

 Format 5 – Variance Analyses

 Format 6 – IMS

 Format 7 – Electronic History and Forecast File 

(annual)

37

EVM provides an Objective means

by which to Evaluate Contract Performance



Format 1 Changes

• Data in XML in whole units (no decimal)

• Reporting and variance analysis level defined as WBS level established by 

tailoring appropriate MILSTD 881 appendix and applies only to Formats 1 & 5. 

Otherwise, default to Control Account level for XML data

• AUW & UB: Clarified. 

• AUW can never be a negative value

• UB can never by negative 

• De-scoped efforts not yet reflected in the CBB shall have estimated value 

reported in Format 5

• Contractor EAC– Best/Worst/Most Likely more clearly defined

• Contractor ML EAC must reconcile to CFSR

• Prescribes that assumptions, conditions, and methodology underlying WC 

estimate shall be explained in Format 5 if value is different from ML EAC

• COM and G&A: Added option for Govt to specify exclusion in CDRL of COM and 

G&A in WBS (add/non-add)
38
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Sample Performance Report – Format 1

Box 8

Key Contract  & 

Contractor Data

Boxes 1 - 4

Budget and EAC Data

Box 5

Box 6

Pop I Smith

Box 7

New OTB/OTS Box

BCW

S
BCW

S

BCW

P

BCW

P

ACW

P

ACW

P

BAC EACSV SVCV CV VAC

Format 1 provides summary level data to measure cost and schedule 

performance using a  Work Breakdown Structure (WBS) layout. 

Format 1 is required for all contracts requiring EVM. All data is at cost 

(except Format 1 Box 5 Price Data)



Format 2 Changes

• Organizational categories can differ between Format 2 & 4 with 

Government concurrence

• G&A, COM, MR, and UB in Format 2 require consistency to 

Format 1.

40
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Format 2 provides data to measure cost and schedule performance 

data by the contractor's organization or IPT structure. It includes 

EVM data for material accounts and major subcontracts. Format 2 is 

option for contracts < $50M. All Format 2 data is at cost data (no fee 

or profit added).

Sample Performance Report – Format 2

Key Contract  & 

Contractor Data
Boxes 1 - 4

Box 5

BCW

S
BCW

S

BCW

P

BCW

P

ACW

P

ACW

P

BAC EACSV SVCV CV VAC



Format 3 Changes

• Defined “Definitization date” to be the date the 

contract was originally definitized

• Improved definition of date representation during 

formal reprogramming

• “Un-grayed” monthly baseline change row to now be 

required for completion.
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Sample Performance Report – Format 3

Format 3 provides the budget baseline plan against which performance is measured. Format 3 is 

option for contracts < $50M. Unlike format 1 and 2 which each report historical performance, Format 3 

forecasts the plan for the next six months and other selected intervals. This area un-greyed and now 

mandatory to be completed.

Key Contract  & 

Contractor Data

Boxes 1 - 4

Budget and Key DatesBox 5

Box 6

Management Reserve Box 7

Total Box 8

The EV performance measurement baseline at beginning of the period

The updated EV performance measurement baseline at end of period 

reflecting accomplishments and replanned activities—THE NEW PMBBCW

S



Format 4 Changes

• Organizational categories can differ between Formats 

2 & 4 with Government concurrence

• Staffing estimate required to be consistent with the 

“Column 15” EAC shown in Format 1

• CDRL will define thresholds for any staffing forecast 

changes that need to be addressed in Format 5.

44
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Sample Performance Report – Format 4

Format 4 provides staffing forecasts for correlation with the budget plans, cost 

and schedule estimates. It includes EVM data for material accounts and major 

subcontracts. Format 4 is option for contracts < $50M. Format 4 is reported by 

staff months rather than dollars or hours. 

Format 2 

Organizational 

Reporting 

Structure

Format 3 Forecast Periods

Key Contract  & 

Contractor Data

Boxes 1 - 4

Box 5

Box 6



Format 5 Changes
• Variance Analysis Limited to Top 15 Elements by Cost/Sched/VAC 

(language intent clarified)

• Options for additional elements allowed on a temporary basis without 

CDRL change

• Variance Requirements enhanced for SRA, Margin, IMS, Format 3, Cost 

and Schedule Analysis language

• IMS Analysis –Defined level of detail, type of analysis, and overall 

language tightening

• EAC Analysis – Impact of schedule on EAC Analysis

• Any difference between Most Likely Management EAC and CBB

• UB & MR Analysis –Reworded UB analysis to be the balance as of 

current period and not current balance in the period

• Specified requirement of analysis of MR transactions, not simply MR. 46
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Sample Performance Report – Format 5

Discussion should include but is not limited to: 

 Summary Analysis 

 Summary of Overall Contract Variances 

 Changes in Management Reserve 

 Changes in Undistributed Budget 

 Differences between EAC's (Blocks 6.a, 6.b, 6.c, or Block 8.15) (Format 1) 

 Significant timephasing shifts in Baseline (BCWS) (Format 3) 

 Significant timephasing shifts or Overall Changes in Forecasted Staffing (Format 4) 

 Discussion of Over Target Baseline and/or Over Target Schedule incorporation

Format 5 is a narrative report used to explain significant cost and schedule variances and other identified 

contract problems and topics. It is mandatory for all EVMS contracts. Research has indicated that two thirds of 

the costs associated with EVMS can de attributed to variance analysis reporting.   

Key Contract  & 

Contractor Data

Boxes 1 - 4

 Analysis of Significant Variances: (identify and describe each) 

 Type and Magnitude of Variance 

 Explanation of Significant Reasons 

 Effect on Immediate Task 

 Effect on Total Contract 

 Corrective Actions Taken or Planned

Box 5



Format 6 Changes

• Schedule Risk Assessments –More clearly defines three point estimates

• Linked results to risk management process

• Detailed schedules shall include all…necessary to create a networked schedule…identifying a valid critical path

• Summary schedule can be sorted by either the WBS or IMP structure (if applicable)

• “The WBS numbering system in the IMS must be consistent with the Format 1 structure.”

• Schedule Margin allowed before program events

• Removal of “difference between contractual milestone date(s) and the planned date(s) of accomplishment.”

• Critical & Driving Paths –Includes definition that tasks with “0” or negative total float are not by default the 

critical path

• Driving path and interim milestones defined

• Excessive constraints and incomplete, incorrect, or overly constrained logic shall be avoided

• Relationships & Float –Relationship justifications removed

• All non-constrained discrete tasks/activities/milestones shall have at least one predecessor and 

successor, except the start and end of the program

• The IMS shall contain all calendars that define working and nonworking time periods or other 

information that may impact the schedule

• Require justification of late constraints (MSO, MFO, FNLT, SNLT)

• Require justification of early constraints that are 20 WD later than the status date (SNET, FNET)

• Allow for a note field or a code defined in the Data Dictionary

48



49

Sample Contract IMS – Format 6



Format 7 (New requirement)

• Annual requirement

• Provides supplemental electronic UN/CEFACT historical and time-phased info

• Minimum data elements:

• Monthly historical time-phased BCWS, BCWP, ACWP, ETC, by CA WBS

• Future forecast of BCWS and ETC

• Must reconcile with Format 1 same report month

• The data is not to be integrated with Format 5 variance analysis, but is 

intended to enhance analysis.

50



Summary of Policy Changes

• DFARS 252.234-7002

– Revised May 2011

– i(3)(iv) CO discretion to disapprove system:

• If validation not completed within specified timeframe

• If ONE or more significant deficiencies exist in ONE or more high risk 
guidelines (1, 3, 6, 7, 8, 9, 10, 12, 16, 21, 23, 26, 27, 28, 30, or 32)

• DFARS 252.234-7005

– Revised Feb 2012

– (d)(2) CO issues final determination of significant deficiencies

• Will include a notice to withhold payments

– (e)(2) Provides guidance on withholding process

• Integrated Program Management Report (IPMR) DID (DI-MGMT-81861)

– Approved 20 June 2012…Effective 1 July 2012

– Replaces DI-MGMT-81466 (CPR) & DI-MGMT-81650 (IMS)

– Combines CPR and IMS DIDs into one

51



EVM Guidance and Policy

Government Industry

Policy

Guidance

Implementation Guidance

Validation

Surveillance

Integrated Baseline 

Reviews

Standards

Standard Interpretation

N/A - EIA-748 Intent Guide

N/A - EIA 748 Intent Guide

- DoDI 5000.2
- OSD Policy Letter, Feb 2015 N/A

- Defense Acquisition Guidebook N/A

- EVMIG
- DCMA Agency Instructions - NDIA Systems Acceptance Handbook

- Program Managers' Guide to IBR Process
- Agency handbooks and training material

- The Program Managers' Guide to  IBR 
Process

- Earned Value Management Implementation 
Guide (EVMIG)

- Earned Value Management System 
Interpretation Guide (EVMSIG)

N/A

- DCMA Agency Instructions
- DCAA Standard Audit Programs - NDIA Surveillance Handbook



Acronyms

• ACWP = Actual Cost Work of Performed

• APB = Acquisition Program Baseline

• BES = Budget Estimate Submission

• BCWP = Budgeted Cost of Work Performed

• BCWS = Budgeted Cost of Work Scheduled

• BAC = Budget at Complete

• CAM = Control Account Manager

• CCDR = Contractor Cost Data Report

• CDD = Capabilities Development Document

• CFSR = Contractor Funds Status Report

• CPD = Capabilities Production Document

• CPI = Cost Performance Index

• CPICum = Cost Performance Index Cumulative

• CPR = Contract Performance Report

• CV = Cost Variance

• CWBS = Contractor Work Breakdown Structure

• DAES = Defense Acquisition Executive Summary

• DCAA = Defense Contract Audit Agency

• DCMA = Defense Contract Management Agency

• DFAS = Defense Finance & Accounting Service

• DoD = Department of Defense

• EAC = Estimate at Complete

• EV = Earned Value 

• EVM = Earned Value Management

• EVMS = Earned Value Management System

• ICD = Initial Capabilities Document

• IMP = Integrated Master Plan

• IMS = Integrated Master Schedule

• IPM = Integrated Program Management 

• IPT = Integrated Project Team

• KPP = Key Performance Parameter

• MR = Management Reserve 

• OSD = Office of the Secretary of Defense

• OTB = Over Target Baseline

• PAC = Price at Complete

• PMB = Performance Measurement Baseline

• PMO = Program Management Office

• POM = Program Objectives Memorandum

• RAM = Responsibility Assignment Matrix

• RFP = Request for Proposal

• SAR = Selected Acquisition Report

• SOW = Statement of Work

• SPA = Single Point Adjustment

• SPI = Schedule Performance Index

• SV = Schedule Variance

• TPM = Technical Performance Measurement

• TR = Technical Report

• UB = Undistributed Budget

• WBS = Work Breakdown Structure



Cost/Schedule Variance Trends Chart
(aka “Cone Chart”)

1. If the Cost Variance (BCWP - ACWP) is less than 0.0, then the contractor has spent more than planned to accomplish 

the tasks.  If sloping downward, then the amount overspent / overrun is increasing.  Conversely, if the CV is more 

than 0, then the contractor has spent less than planned. 

2. If the Schedule Variance (BCWP - BCWS) is less than 0.0, then the contractor has taken longer than planned to 

accomplish the tasks.  If this sloping downward, then even fewer tasks are getting completed than planned.  This 
DOES NOT necessarily mean that the contract is behind schedule.  The network schedule must also be consulted to 

determine if these tasks are on the critical path before making assumptions about schedule impact.

3. Conversely, if the SV is more than 0.0, then the contractor has accomplished tasks sooner than planned.  (If the 

contractor has a large number of  50/50 work packages, a positive SV could also result from contractor opening 

work packages early.)  

NOTE:  At contract completion, SV will always be 0.0 because, at that point, BCWS will equal BCWP.

It is also important to look for changes in trends.  Frequently negative SV trends are followed by negative CV trends.

4. Normally, the BEST that the contractor can do is to flatten the CV trend.  This means that there are no additional 
overruns.  It is rare that the contractor will spend LESS than planned in the future (causing the trend to track up) if 

the trend to date is a negative one.  For this reason, if the CV trend needs to turn UP drastically to reach the PMO or 

Contractor VAC, this is highly unlikely to happen and would require a good explanation as to how this could occur.  
(See dotted lines on chart.)  

5. As previously mentioned, the SV will eventually trend back upward to 0, when the contract tasks are all complete, and 

at that point in time, BCWP will equal BCWS.  (This does NOT mean the these tasks will be completed according to 
the original plan / schedule, only that they will EVENTUALLY be completed and earned value taken.)

6. Use of Management Reserve (MR) is also something to track.  Early use of MR is generally a indication of planning 

problems.
7. The +/- 10% thresholds bands provide perspective of the relative significance of the cost & schedule variances.  The 

goal is to stay within these “cones.”
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Cumulative Variance Chart

1. If the Cost Variance (BCWP - ACWP) is less than 0.0, then the contractor has spent 

more than planned to accomplish the tasks.  If this is sloping downward, then the 
amount overspent / overrun is increasing.  Conversely, if the CV is more than 0, then 

the contractor has spent less than planned.  

2. If the Schedule Variance (BCWP - BCWS) s less than 0.0, then the contractor has taken 

longer than planned to accomplish the tasks.  If this sloping downward, then even 
fewer tasks are getting completed than planned.  Conversely, if the SV is more than 

0.0, then the contractor has accomplished tasks sooner than planned.  NOTE:  At 

contract completion, the SV will always be 0.0 because, at that point, BCWS will equal 
BCWP.

3. This chart also compares the CVCUM trend with the contractor’s predicted Variance at 

Completion (VAC = BAC - EAC).  If these are approximately the same, then the 
contractor’s EAC is reasonable based on the CV trend data.  If the VAC is more than 

the CV & the trends are ‘diverging’, then it becomes less likely that the Contractor’s 

EAC can be achieved.  If they are ‘converging’, then the EAC is becoming more 

achievable based on the trends.

Note:  Cost & Schedule Variance formulas both start with BCWP.
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COST -1.431-1.431-1.113-0.834-0.797-0.4320.000-3.810-3.909-4.273-3.940-3.507
SCHED -2.092-3.242-6.299-5.875-4.929-1.4920.000-3.605-3.955-4.076-4.098-3.618
VAC 1.1400.9270.9450.8290.8561.3330.9900.3760.3770.2370.361-1.326

VACCUM is the contractor’s prediction of 
variance at the end of the contract.
VAC = BAC - EAC

CV = BCWP - ACWP

SV = BCWP - BCWS

VAC = BAC - EAC

Compare VAC to CV trend; Is CV trending toward VAC or away?

Positive CV = Underrun
Positive SV = Tasks finished early

CVCUM &SVCUM reflect 
contractor data
calculations



Cost Performance Index Chart
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CUM 0.9780.9780.9810.9850.9860.9921.0000.9240.9190.9100.9110.916
CUR 1.0000.9340.8760.9760.8000.7082.4741.0641.2850.8920.8271.048
TC-BAC 1.2881.2051.0951.0621.0531.0261.0001.2281.2141.2191.1731.152
TC-LRE 1.6731.3901.1901.1321.1171.1141.0581.2561.2391.2341.1921.089

• TCPI
WORK REMAINING

BUDGET REMAINING
=

BAC – BCWPCUM

BAC – ACWPCUMBAC
=

• TCPI
WORK REMAINING

BUDGET REMAINING
=

BAC – BCWPCUM

EAC – ACWPCUM
EAC

=

* Compare contractor’s efficiency CPICUM to the 
efficiency needed to meet the BAC (TCPIBAC) & 
contractor EAC (TCPIEAC)

CPICUM

CPICUR

TCPIBAC

TCPILRE

CPICUR

CPICU

M

Starting Day 1 of the next month, 
the TCPI (efficiency) needed to 
achieve: 
Contractor ‘s EAC or LRE

& BAC



Estimates at Completion Chart



D
ollars In M

illions

Es timates at Completion
 Increda, Corp A05601-99-C-0023 FSD CPIF

Element: 1 Name: LAR VEHICLE 2
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CUM CPI
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Calculated EAC using CUM CPI as the Performance Factor

BAC 

LRE (Contractor EAC)
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BAC 71.5171.5171.5170.9670.9670.9670.6266.8066.8066.8066.9164.78
LRE 70.3770.5870.5670.1370.1069.6369.6366.4366.4366.5766.5566.10
CUM CPI 73.0873.1372.8772.0071.9971.5370.6272.3072.6573.4473.4670.73

Calculated EAC using CUM CPI as the Performance Factor

BAC 

LRE (Contractor EAC)



Pop I Smith

P o p I Smith

COMPUTING AN EVM EAC RANGE FOR A WBS ELEMENT 

EAC =  ACWP + 
BAC - BCWP

Performance Factor

SPI =
BCWP

BCWS
=  = 0.77CPI =

BCWP

ACWP
=

4159.5 - 1480.1

0.91
= 4,552.9 K

0.91
= 5,415.9 K

X  0.77

TCPI =
BAC - BCWP

EAC - ACWP
=

1620.1

1480.1

EAC Ceiling

EAC =  ACWP + 
BAC - BCWP 

CPIcum X SPIcum

EAC =  ACWP + 
BAC - BCWP

CPI cum

EAC Floor

= 1620.1 +
4159.5 - 1480.1

1480.1

1915.6

4161.7 – 1620.1

4159.5 – 1480.1
= 1.054

BCWS BCWP ACWP BAC EAC

EAC Range
EVM

Contractor EAC is 

Optimistic

• TCPI = 1.054 > 

(0.91 + 0.05)

• EAC of 4,161.7 K

less than EVM 

EAC Range

= 1620.1 +

= 0.91


